Accurate estimation of runoff and sediment yield amount is not only an important task in physiographic but also important for proper watershed management Gajbhiye 2015) . Watershed is an ideal unit for planning and management of land and water resources Gajbhiye et al. 2014d 
Introduction
India supports 16 percent of world population on 2.42 percent of global land area. An estimated 175 Million Hectares (M ha) of land constituting about 66 percent of total geographical area suffers from deleterious effect of soil erosion and land degradation. Active erosion caused by water and wind alone accounts for 150 M ha of land, which accounts to a soil loss of about 5300 million tonnes of top soil. In addition 25 M ha have degraded due to ravine and gullies, shifting cultivation, salinity / alkalinity, water logging etc.
Watershed, a geographically dynamic unit area that contributes runoff to a common point has been accepted as a basic unit for planning and implementation of the protective, curative and amelioration programmes. An accurate understanding of the hydrological behaviour of a watershed is important for effective management. The watershed management planning highlights the management techniques to control erosion in the catchment/watershed area ; Sharma et al. 2014b) . Surface runoff and sediment losses are the two important hydrologic responses from the rainfall events occurring over the watershed systems . Rainfall generated runoff is very important in various activity of water resources development and management such as a: flood control and its management, Irrigation scheduling, Design of irrigation and drainage network, hydro power generation etc. . RS and GIS technique can be used effectively to generate the land use/land cover and change detection map for evaluating the changes in an area. Land cover / Land use is perhaps the category in which remote sensing has made its largest impact and comes closest to maximizing the capabilities of remote sensing.
GIS, which has been designed to restore, manipulate, retrieve and display spatial and non-spatial data, is an important tool in analysis of parameters such as land use/ land cover, soils, topographical and hydrological conditions. To carry out resource monitoring and assessment of area of interest, information derived through remote sensing data has to be merged or integrated with database in GIS. Thus the remote sensing along with GIS application aid to collect, analyze and interpret the data rapidly on large scale intermittently and is very much helpful for watershed planning (Sharma et al. 2014c; Gajbhiye 2014 ). Conventional methods of runoff estimation using SCS model are time consuming and error prone. Thus, Remote Sensing and Geographical Information (GIS) techniques are being increasingly used, as all the factors of SCS model are geographic in character. Due to geographic nature of these factors of SCS runoff model can easily be modelled into GIS. Some of the research worker in India has attempted to calculate runoff curve number using satellite data. Ragon and Jackson (1980) have estimated runoff curve of a basin using Landsat data. ) studied geomorphic parameters grouping for hydrological modelling using principal component analysis. Looking to all these facts a study was undertaken with the objective to estimate the surface runoff using RS and GIS.
Material and Methods

Study Area
The study area Kanhaiya nala watershed which lies within the Tons River catchment is situated between 80 0 31' 51. It has a typical subtropical climate with hot dry summers and cool dry winters. Temperature extremes vary between the minimum of 4C during December or January months to the maximum of 45C in May or June. Average annual precipitation is 1100 mm, which is concentrated mostly between mid-June to midSeptember with scattered winter rains during late December and January months.
Data Source
Topographic map at the scale of 1:50000 prepared by Survey of India (SOI) were used for dineation of watershed. SOI toposheet no. 63 D/12 was used for the delineation of watershed boundary. The Landsat ETM with 30 m resolution procured from GLCF. The Landsat ETM satellite with date of pass 11 Oct. 2006 were used to prepare the LULC map of watershed. Soil map prepared by National Bureau of Soil Survey on 1:250000 and printed on 1:500000 was used.
Software Used
Arc GIS 9.3 software was used for creating, managing and generation of different layer and maps. ERDAS 9.1 was used for generation of LULC map. The Microsoft excel was used for mathematical calculation.
Methodology
Preparation of Various Thematic Maps: Various thematic maps prepared by ERDAS Imagine 9.1 and Arc GIS 9.3 are contour map, drainage map, DEM, Slope map and land use/ land cover map. Initially base map was prepared from the SOI (Survey of India) toposheets on 1:50000 scale.
LULC Map:
The LULC map was generated with the help of satellite data using unsupervised classification. In Kanhaiya nala watershed five land use/land cover classes were identified i.e. river, pond, open land, agriculture and forest. (Figure 2 and Table 2 ). 
Soil Map
The soil map of watershed was rectified in ERDAS Imagine 9.1. Boundary of the different soil texture was digitized in Arc GIS. In our study only one type of soil (loamy) was present (Figure 3) which comes under the hydrologic soil group B.
Elevation Map
The contour map was prepared from the toposheet of the scale 1:50000 with the contour interval of 20 m. Contour lines were digitized a little bit further outside the boundary of the study area to prevent the boundary of the study area giving wrong result.
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The contour map could be used to generate a Digital Elevation Model (DEM). The Digital Elevation Model (DEM) consists of an optimal array of round elevations at regularly spaced intervals. DEM data plays the same role as that of conventional paper contours and relief shading with one additional benefit of it providing a powerful analytical perspective. Slope is an important factor for understanding the nature of terrain. The runoff characteristics and soil erosion of the command area are controlled by the degree of slope. Figure 4 presents the elevation map of the study area. The soil of the Kanhaiya nala watershed is loamy, which comes under the hydrologic soil group 'B' (Figure 3) .The study watershed was delineated into seven subwatersheds. The land use/land cover classification of the watershed is presented in Table 2 . On the basis of unsupervised classification the classes namely River (0.20 %), Pond (0.03 %), Open/fallow land (14.28 %), Agriculture land (5.68 %) and Forest (79.67 %) were identified. Further land use / land cover digital data was used for generation of CN. Table 3 that the CN unadjusted value are higher in comparison to CN adjusted with slope. There is no provision for runoff monitoring in Kanhaiya nala watershed, therefore this method could be used to find out the runoff. Thus the generated curve numbers may be used for prediction of runoff from an ungauged watershed.
Conclusion
Remote sensing and GIS technique is a very reliable alternative or a dependable support system to our conventional way of surveying, investigation, planning, monitoring, modelling, data storing and decision making process. The synoptic concept of satellite image is fairly easy for identification of the broad physical features such as stream network, land use/land cover, soils surface, water bodies etc. The land use/land cover is an important parameter input of SCS model which could be determined very accurately with help of this technique. With the help of RS, GIS and SCS model it is possible to make management plans for usage and development of watershed. Although Curve number method is empirical approach to determine the runoff depth from the watershed. But it can be useful for estimating the runoff for places which do not have runoff record.
